INTRODUCTION
Recently there has been a significant increase in age in the United States. It is necessary to better understand the physiological and surgical needs of these patients in order to optimize outcomes. The vast majority of procedures performed in adult patients are lowrisk operations, such as laparoscopic cholecystectomy. Our aim is to investigate the outcomes, including length of stay, morbidity, mortality, re-admission and discharge disposition of the elderly population (>80) undergoing low-risk operations in our tertiary community hospital.
METHODS
A retrospective chart review was done at a tertiary community hospital. Inpatient and outpatient records were evaluated. The time frame utilized was 2011-2015. Patients were excluded only on the basis of their age (age < 80) at the time of operation. Data collected was used to compare the overall general health of this population, morbidity and mortality associated with the operation, hospital length of stay, and discharge disposition. Approval to conduct this retrospective chart review was obtained by the institution's Institutional Review Board.
INTRODUCTION
It has been well established that in recent years, there has been and will continue to be a significant increase in age among the United States population. Specifically, the elderly population (defined as an age greater than 65) has been growing at an exponential rate. From 2000 to 2010, the elderly population increased at a rate of 15.1%, while the total United States population lagged behind with an overall growth rate of 9.1%
1 . By 2030 it 71 is estimated that 70 million people will be over 65 years of age, which will account for approximately 20% of the overall U.S. population 1, 6 . The elderly population will increase by 100% to almost 90 million by the year 2050 1, 6 . With this dramatic shift in the demographic make-up of the American population, it is the responsibility of the medical community to better understand the physiological and surgical needs of these patients in order to better optimize outcomes, thus providing better overall care.
When addressing this patient population, it is crucial to understand the physiologic changes that occur with age. Age related physiological changes are becoming more and more understood with this aging population. Significant work has been done to show differences in this elderly population in areas like cardiac output, thermoregulation, baroreceptor response, vital capacity, airway clearance, partial pressure of oxygen, and muscle mass 2 .
The American College of Surgeons has published an updated statement and guidelines in 2016 regarding nine assessment categories corresponding to cognitive/behavioral disorders, cardiac evaluation, pulmonary evaluation, functional/performance status, frailty, nutritional status, medication management, patient counseling, and preoperative testing 3 . These guidelines will help surgeons better understand the risks of the geriatric population in order to reduce morbidity and mortality in this group; however, the primary focus thus far in geriatric surgery research has been on higher risk procedures. The vast majority of procedures performed for elderly patients are low-risk operations, such as the laparoscopic cholecystectomy 4, 5 . Our aim is to investigate the differences in outcomes, including length of stay, morbidity and mortality of this population compared with accepted norms published in the literature in the younger population.
METHODS
RESULTS
There were a total of 30 patients who underwent laparoscopic cholecystectomy from 2011 to 2015. 21 patients (70%) were female and 9 (30%) were male. No patients were converted to an open procedure. The average age was 86.4 years and average ASA classification prior to surgery was 2.88. Overall demographic data is illustrated in table 1. Higher ASA class, as shown in table 2, specifically those that were class III/IV were more likely to have an increased inpatient hospital length of stay that was statistically significant. Overall age > 80 was an independent risk factor for transfer to a higher level of care upon discharge, which can be used as a surrogate marker for physical decompensation following surgery (Table 3) .
DISCUSSION
The American College of Surgeons updated list of assessment tools published in 2016 provides a guide to assist the surgical and medical team in the care of the geriatric population, but additional research can and should focus on the area of pre-operative assessment and post-operative discharge planning. Routine surgery, such as the laparoscopic cholecystectomy, has a more dramatic effect in a substantial way. Early recognition of known age related physiological changes coupled with increased education for clinicians regarding geriatric patients could help to reduce length of stay, morbidity, and overall physical and mental deconditioning.
Some age related physiological changes that are important to note include decreased muscle mass and increased adipose tissue. In the post-operative period this is clinically significant when managing the geriatric patient due to a decreased in mobility, impairment of cough reflex, and the increased in overall risk for deep vein thrombosis. Addressing these risks factors by providing early nutrition and limiting mobility reducing factors (i.e., drains, restraints, catheters) should be considered 2 . Early initiation of physical and occupational therapy can help to limit the mobility concerns while early initiation of DVT chemoprophylaxis can also ameliorate VTE risk.
The cardiovascular geriatric perspective represents its own unique set of challenges. It has been consistently shown that they have a decrease in cardiac output, thermoregulation, and baroreceptor response and are predisposed to dysrhythmias, hypothermia, and hypovolemia. Cardiac complications are the leading cause of perioperative mortality and morbidity among all age groups, and the geriatric population is at even higher risk. Vigorous, yet judicious and conscientious, fluid resuscitation and the use of non-vasoconstricting inotropes are important management practices to use in the correct setting 2 .
Decreased vital capacity, impaired airway clearance, and limited partial pressure of oxygen are known physiologic respiratory changes that occur in the elderly. In the postoperative period, this predisposes the geriatric surgical patient to an increased risk of atelectasis, aspiration, and hypoxemia. These known limitations further demonstrate the need to promote early ambulation by reducing factors that limit mobility, and also the importance of providing supplemental oxygen in a more routine fashion 2 .
Geriatric patients, as suggested by our data and as would make logical sense, have a higher average ASA class prior to operation. As was shown here, the higher preoperative ASA class the more lengthy hospital stay. Earlier recognition of this by all members of the care team on initial presentation and prior to operation, when feasible, could help the physician to prepare for likely discharge delays in a more pro-active way. Increased education for surgeons, clinicians, and ancillary staff could make a significant impact on estimated increased hospital length of stay, beginning with the initial preparations for discharge disposition needs upon admission.
It is a well-established fact in the medical literature that complicated gallstone disease is more prevalent in the elderly than the younger patient population. Further-more, performing laparoscopic cholecystectomy on elderly patients has resulted in increased postoperative complications such as increased morbidity, biliary tract disease, and longer hospital stays 7 . These severe postoperative outcomes have been attributed to the lack of muscle strength and poor physical condition associated with the older patient population 7, 8 . Though studies have found that laparoscopic cholecystectomy may cause less post-operative complications in general, it is still linked to longer operation time, pro-longed hospital stay, and higher morbidity in geriatric patients compared to the younger ones 9 .
It should also be noted that a large majority of patients did not return to their previous living environment (i.e. those at home were more likely to go to an ECF or rehabilitation facility upon discharge). This process, though limited by the Medicare system and some requirements needed to qualify for these specific disposition plans, can also be limited by the patient, family, hospital support staff and social workers preparing for these things upon the readiness for discharge rather than using foresight, as well as the data presented here, to ready the patient for an alternative disposition.
Pre-operative assessment and proactive discharge planning that begins upon admission when the plan of care involves routine surgery in the geriatric patient (greater than 80 years of age), such as the laparoscopic cholecystectomy, may play a significant role in this early recognition coupled with increased education for clinicians can help to reduce length of stay, morbidity, and overall physical and mental deconditioning.
Despite the increasing number of elderly patients undergoing laparoscopic surgery along with the associated co-morbidity factors, there is still a lack of research studies investigating risks older patients endure after undergoing such procedures 7 . Therefore, defining patient segments (such as geriatric patients) who are specifically at risk of postoperative complications and standardizing the outcome is of extreme importance to improve postoperative results.
In fact, investigating the postoperative outcomes in the geriatric population will have dramatic implications on prehabilitation where the preoperative condition of a patient is enhanced as a means to improve his/her postoperative outcome 7 . This can be a valid option in patients going for elective laparoscopic cholecystectomy. The inclusion of prehabilitation in the geriatric population and the initiation of these tools within the formal geriatric education that surgical residents receive could greatly benefit the overall patient outcome and decrease some current intangible burden on the overall healthcare system.
CONCLUSIONS
Routine surgery, such as the laparoscopic cholecystectomy, effects the elderly population in a more substantial way, and early recognition coupled with increased education for physicians regarding geriatric patients can help to reduce length of stay, morbidity, and overall physical and mental deconditioning. Future work on this will be to explore the possibility of implementing systems-based practice screening tools that can be used to be identify those that might benefit from prehabilitation exercises and the inclusion of prehabilitation within the geriatric education already implemented for surgical residents has the potential to improve outcomes for these patients and the utility of these tools can easily be assessed in future research in this area.
